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Methods, Systems, and Devices for Cartographic Alerts 

5 Field of the Invention 

The present invention relates generally to navigational devices, and in particular 
to marine navigational devices with cartographic alert capabilities. 

Background of the Invention 

10 Boating is an activity enjoyed by many people. Safe boating, however, requires 

common sense and the ability to remain alert to the prevailing boating conditions. A 
variety of equipment is available to boaters to aid them in these endeavors. For example, 
boats can be equipped with radios, radar systems, cameras, and sensors for providing a 
variety of information to the boater. The boater can then use the information from these 

1 5 devices in planning and navigating a course for the boat. 

Many times, however, there can be quite a lot of information for the boater to 
consider in planning and navigating a course for the boat. For example, which courses 
might be preferable, or even available, for the size and type of boat being used. In 
addition, a user may inadvertently overlook one or more hazards in planning their course. 

20 

Brief Description of the Drawings 

Figure 1 is a representative view of a Global Positioning System (GPS); 
Figures 2 A and 2B illustrate views for one embodiment of an electronic marine 
navigational device; 

25 Figure 3 is a block diagram of one embodiment for the electronic components 

within the hardware of Figures 2A-2B; 

Figures 4A-4E illustrate a number of display screen embodiments which are 
operable with the electronic marine navigational device of the present invention; and 
Figures 5-7 are flow charts illustrating various method embodiments. 

30 



1 



Attorney Docket No. 702.254 



Detailed Description of the Invention 

Embodiments of the present invention include marine navigational methods, 
5 systems, and devices having course calculation and analysis capabilities. The marine 
navigational methods, systems, and devices can use any number of devices for 
determining one or more positions. For example, the marine navigational device can 
include devices for receiving signals (e.g., radio signals) from which positional 
triangulation can be performed to determine the one or more positions. In additional 
10 embodiments, a global positioning system (GPS) enabled marine navigational device can 
be used for determining one or more positions. Such GPS systems are known and have a 
variety of uses. 

Although the term marine navigation is used in the present application, one of 
ordinary skill in the art will appreciate from reading the disclosure that the techniques 

1 5 described herein could equally be applied for use in non-street based navigation. So, the 
use of the word "marine" in the embodiments of the present invention (including the 
claims) could be replaced with the phrase "non-street based", where non-street based can 
include a navigational method, system, and devices that do not necessarily rely on one or 
more roads, highways, streets, and/or freeways in providing navigational methods, 

20 systems and/or devices. 

In general, GPS is a satellite-based radio navigation system capable of 
determining continuous position, velocity, time, and in some instances direction 
information for an unlimited number of users. GPS incorporates a plurality of satellites 
which orbit the earth in extremely precise orbits. Based on these precise orbits, GPS 

25 satellites can relay their location to any number of receiving units. 

The GPS system is implemented when a device specially equipped to receive GPS 
data begins scanning radio frequencies for GPS satellite signals. Upon receiving a radio 
signal from a GPS satellite, the device can determine the precise location of that satellite 
via one of different conventional methods. The device will continue scanning for signals 

30 until it has acquired at least three different satellite signals. Implementing geometric 
triangulation, the receiver utilizes the three known positions to determine its own two- 
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dimensional position relative to the satellites. Additionally, acquiring a fourth satellite 
signal will allow the receiving device to calculate its three-dimensional position by the 
same geometrical calculation. The positioning and velocity data can be updated in real 
time on a continuous basis by an unlimited number of users. 
5 Figure 1 is representative of a GPS denoted generally by reference numeral 100. 

A plurality of satellites 120 are in orbit about the Earth 124. The orbit of each satellite 
120 is not necessarily synchronous with the orbits of other satellites 120 and, in fact, is 
likely asynchronous. A GPS receiver device 140 of the present embodiment is shown 
receiving spread spectrum GPS satellite signals 160 from the various satellites 120. 

10 The spread spectrum signals 160 continuously transmitted from each satellite 120 

utilize a highly accurate frequency standard accomplished with an extremely accurate 
atomic clock. Each satellite 120, as part of its data signal transmission 160, transmits a 
data stream indicative of that particular satellite 120. It will be appreciated by those 
skilled in the relevant art that the GPS receiver device 140 must acquire spread spectrum 

15 GPS satellite signals 160 from at least three satellites 120 for the GPS receiver device 
140 to calculate its two-dimensional position by triangulation. Acquisition of an 
additional signal 160, resulting in signals 160 from a total of four satellites 120, permits 
GPS receiver device 140 to calculate its three-dimensional position. 

Figures 2A and 2B illustrate views for one embodiment of an electronic marine 

20 navigational device 200. Device 200 can be portable and can be utilized in any number 
of implementations besides marine application. For example, device 200 could possibly 
be used in an automobile and in avionic navigation. 

Figure 2A illustrates a front view of marine navigational device 200. Marine 
navigational device 200 can include a housing 202. In the various embodiments, housing 

25 202 includes a fully gasketed, high-impact strength plastic or plastic/alloy, waterproof 
case and has been rounded for aesthetic and ergonomic purposes. This is but one 
example, and other protective housings 202 (e.g., metal or metal alloy) are possible. 

Marine navigational device 200 further includes a control panel 204 that includes 
a display screen 214. For example, display screen 214 can be a color LCD display which 

30 is capable of displaying both text and graphical information. The invention, however, is 
not so limited. Audio information can likewise be provided. In addition, marine 
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navigational device 200 can further include two-way voice communication capabilities 
(e.g., two-way radio or cellular communication) and capabilities for receiving National 
Oceanic and Atmospheric Administration (NOAA) weather broadcasts. 

Display screen 214 is operable to present a number of different screen displays, 

5 examples of which are provided herein. The number of different screen displays 

includes, but are not limited to, a map display, including a split-screen moving map, a 
radio display, including, for example, channel selection and squelch code settings; 
location lookup for use with downloaded cartographic data, including marine craft data, 
of a map; a navigation display, including, for example, graphic compass, distance to 

10 destination, speed, and time of arrival prediction; point of interest display; listing of 

location display; trip computer display, including, for example, trip distance, average and 
maximum speeds, travel time, and location; and waypoint display for setting waypoints 
or locations. 

Display 214 illustrates an embodiment of a map display. As will be explained in 

1 5 more detail below, in the various embodiments of the present invention, electronic marine 
navigational device 200 includes a basemap operable to show lakes, rivers, channels, lock 
and dams, buoys (e.g., marine buoys, navigation buoys, mooring buoys), channel 
markers, ports, docks, land, underwater obstacles, land, water depth, rock(s), sandbars, 
shelves, tidal conditions, tidal data, above-water obstacles (e.g., bridges), type of water 

20 bottom, and prohibited areas, cities, highways, streets, counties boundaries, and state 
boundaries on display 214. In one embodiment, the basemap can be built-in. In an 
additional embodiment, the basemap can be transferred to and/or provided on a 
removable data card to the device 200. 

As further shown in Figure 2A, marine navigational device 200 further includes a 

25 number of input devices 2 1 6 such as a power on/off button, display zoom control buttons, 
menu selection button, user confirmation key, and the like. The input devices 216 shown 
in Figure 2A also include a multiposition (e.g., 3-axis) data entry button 220 for use with 
the display screen 214. The display 214 can also receive data through a touch sensitive 
screen (e.g., screen can be responsive to use of a stylus and/or finger touch). 

30 Figure 2B illustrates a rear view for an embodiment of the electronic marine 

navigational device 200. The electronic marine navigational device 200 includes a data 
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port 224 operable to upload and download data between the electronic marine 
navigational device 200 and another electronic device, such as by using a USB connector, 
Ethernet, or other suitable connection. In some embodiments, as will be discussed below, 
data can be uploaded and downloaded to the electronic marine navigational device 200 
5 using a transceiver in the device 200 which can accommodate a wireless transmission 
medium such as, for example, infrared, Bluetooth, and/or Radio Frequency (RF) signals. 
Other transmission medium might also be used. In the various embodiments of the 
present invention and as will be explained further herein, the data port is operable to 
upload and download device 200 software, marine craft data, and/or other cartographic 

10 data. Marine navigational device 200 can also include at least one antenna, including 
GPS antenna 226 coupled to an integrated GPS receiver, and voice data antenna 228 
coupled to an integrated communication transceiver. Device 200 can further include 
input ports for externally mounted antennas for GPS receiver and/or for the 
communication transceiver. 

1 5 The marine navigational device 200 can includes an electrical power input port 

230 for coupling to an external power supply. The invention, however, is not so limited. 
For example, a battery power supply could be operatively coupled to device 200 to power 
its electronic components. Likewise, the various embodiments can include an electronic 
device having a data card slot, or data card port 234. The marine navigational device 200 

20 can further include a mounting bracket 236 so that device 200 can be selectably and 
removably mounted on a removable clip and/or surface. 

The illustrations shown in Figures 2A and 2B are but one example of a hardware 
configuration for a marine navigational device according to the teachings of the present 
invention. However, the invention is not limited to the configuration shown in Figures 

25 2A and 2B. Other suitable designs for a hardware device which can accommodate the 
present invention are also possible. 

Figure 3 illustrates one embodiment of a block diagram for the electronic 
components within the hardware of Figures 2A-2B, such as within housing 202 and 
utilized by the electronic marine navigational device. The electronic components of the 

30 electronic device can include a processor 310 that is operatively coupled to a location 

input 320, such as input devices 216 (e.g., data entry button 220). Processor 310 can also 
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be operatively coupled with memory 330 and display screen 340. It will be understood 
that input 320 may additionally include a microphone for receiving voice commands 
and/or an input from display screen 340 (e.g., touch sensitive screen). The electronic 
components further include a power source input 346 for powering the electronic 
5 components of the marine navigational device. 

Memory 330 can retrievably store instructions for executing one or more 
executable programs according to the present invention. For example, the memory 330 
can retrievably store a marine route calculation algorithm, as discussed herein, of the 
present invention. In addition, memory 330 can further retrievably store cartographic 

10 data, including marine craft data and a variety of preselected conditions that are also used 
in conjunction with the marine route calculation algorithm. Preselected conditions can 
include user identified parameters, and any values associated with the parameters, that are 
associated with geographical conditions of particular interest. For example, preselected 
conditions a user can select include, but are not limited to, indications of land, water 

15 depth, rock(s), sandbars, shelves, tide condition, tidal data, wind conditions, weather 
conditions, ice, above-water obstacles (e.g., bridges), underwater obstacles (e.g., 
submerged wrecks), type of water bottom, and prohibited areas, to name only a few. The 
preselected conditions, and their associated values, can be selected and programmed by a 
user through, for example, controlling one or more input menus on display screen 340 

20 with the location input 320. 

The location input 320 can also receive additional cartographic data, including 
marine craft data, through the input devices 216 (e.g., data entry button 220) and/or the 
display screen 340 from a user. This additional cartographic data, including marine craft 
data, can include a first location, such as a present location or a waypoint location, or 

25 other waypoint locations, such as a destination location, that can be used in calculating 
and/or analyzing a course for a marine craft. In one embodiment, the present location can 
be up-dated at a preselected rate in real-time. In addition, the location input 320 can 
further receive coordinate positions for the waypoints (e.g., a potential waypoint). The 
location input 320 can also receive the coordinate positions for waypoints by inputs 

30 through the display 340. In one example, the coordinate positions can be longitude and 
latitude coordinate positions. 
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Embodiments of the present invention also allow for a course to be analyzed 
between the first location and one or more waypoints, where cartographic data, including 
marine craft data, for the area between the first location and the waypoints can be 
analyzed to determine whether preselected conditions are present along the course. So, 

5 for example, a user may want to have a course analyzed between a first location and a 
potential waypoint that is separate from the first location. In the present example, the 
first location can be a present location of the device in which the coordinates of the 
present location can be entered by the user or determined based on a signal from a global 
positioning system, or other signal triangulation system. In an additional embodiment, 

10 the first location can be set as a waypoint location separate from the potential waypoint, 
in which the waypoint location will not change during the calculation of the course 
between the first location and the potential waypoint. In a further embodiment, the 
potential waypoint can identify a waypoint location that may be changed by the user, for 
example, based on the outcome of the course calculated between the first location and the 

1 5 potential waypoint. In other words, the potential waypoint may be moved so as to have 
alternative courses calculated and/or analyzed between the first location and the potential 
waypoint. 

In addition, the processor 310 further operates on the marine route calculation 
algorithm to analyze a course between the first location and the potential waypoint in 
20 view of preselected conditions of the cartographic data, including the marine craft data. 
So, for example, the processor 310 can operate on the route calculating algorithm to 
analyze the cartographic data, including the marine craft data, to identify and avoid 
preselected conditions in the course being calculated between the first location and the 
potential waypoint. 

25 The course analyzed with the marine route calculation algorithm can also analyze 

a predetermined distance on either side of the calculated course for preselected 
conditions. In other words, a buffer zone around the calculated course can be analyzed 
for preselected conditions. In one embodiment, the predetermined distance to be 
analyzed can be automatically determined by the marine route calculation algorithm 

30 based on the type of marine craft that is being used. The predetermined distance can also 
be determined and programmed into the device by the user. The size of the 
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predetermined distance can be influenced by any number of factors, including, but not 
limited to, the size (e.g., width), the maneuverability, and/or the steering characteristics of 
the marine craft. 

In a situation where the processor 310 operating on the marine route calculation 

5 algorithm identifies one or more preselected conditions in analyzing the course, the 
processor 310 operates on the route calculating algorithm to re-route the course to avoid 
the preselected conditions. In one embodiment, in routing and/or re-routing the course to 
avoid the preselected conditions, the processor operates on the route calculating 
algorithm to identify one or more non-user waypoints between the first location and the 

10 potential waypoint 

The marine route calculation algorithm can also be used to analyze cartographic 
data within a user defined graphical filter area (shown as 478 in Figure 4E). In one 
embodiment, the user defined graphical filter area includes a geographical area defined 
by a user on the display screen 340. Examples of defining the user defined graphical 

15 filter area on the display screen 340 include, but are not limited to, use of the input 
devices 216 or the display screen 340 itself. For example, a user could draw the user 
defined graphical filter area using a cursor shown on the display screen 340. The user 
defined graphical filter area can include an area smaller than the display screen 340. 
The user defined graphical filter area can also include any number of shapes, 

20 including, but not limited to, square, rectangular, triangular, or circular. Other shapes for 
the user defined graphical filter area are also possible. The user defined graphical filter 
area can further be positioned and/or repositioned over any number of locations on the 
display screen 340. In one embodiment, a displayed cursor under the control of one or 
more of the input devices 216 can be used to position and/or reposition the user defined 

25 graphical filter area over any number of locations on the display screen 340. 

The processor 310 can operate on the marine route calculation algorithm to 
analyze cartographic data within the user defined graphical filter area for preselected 
conditions. For example, the processor 310 can operate on the marine route calculation 
algorithm to analyze cartographic data within the defined graphical filter area selected 

30 and positioned, or repositioned, by the user for preselected conditions. In an additional 
example, the processor 310 can dynamically anlayze the cartographic data within the 
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defined graphical filter area for preselected conditions as the area is being position and/or 
repositioned. So, for example, the processor 310 dynamically analyzes the cartographic 
data within the defined graphical filter area for preselected conditions when repositioning 
the graphical filter area from a first position to a second position. 

5 In one example, the dynamic analysis of cartographic data, including the marine 

craft data, within the defined graphical filter area for preselected conditions allows for a 
user to be aware of preselected conditions that may be located within the area, but not 
necessarily at the first location and/or along the course which the device is traveling. In 
an additional embodiment, analyzing the cartographic data within the defined graphical 

10 filter area can be available regardless of whether a calculated course is being used or not. 
In other words, a user need not have a destination point, one or more waypoints (e.g., a 
potential, or other waypoint) and/or a calculated a course to have the cartographic data 
analyzed within the defined graphical filter area. 

An antenna/receiver 350, such as a GPS antenna/receiver is operatively coupled to 

15 processor 310. It will be understood that the antenna and receiver, designated by 

reference numeral 350, are combined schematically for illustration, but that the antenna 
and receiver may be separately located components, and that the antenna may be a GPS 
patch antenna or a helical antenna. The electronic components further include I/O ports 
370 operatively connected to processor 310. In addition, the electronic components can 

20 further include a cartridge bay 376 operatively coupled to the processor 3 10 for receiving 
cartographic data, including marine craft data, from a map data cartridge. 

Using antenna/receiver 350 as a GPS, processor 310 can determine the first 
location, for example, as being a present location of the device on a course based on the 
signals received from the GPS. Processor 310 can dynamically analyze cartographic 

25 data, including the marine craft data, for a predetermined area around the first location, in 
this situation the present location, for preselected conditions. The area around the first 
location for analysis can have a preselected size and shape relative to the first location. 
In addition, the area to be analyzed can be refreshed at a preselected rate so as to ensure 
that the first location does not move out of the analyzed area prior to the analysis being 

30 refreshed. 
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In one example, the dynamic analysis of cartographic data, including the marine 
craft data, around the first location for preselected conditions allows for a user to be 
aware of preselected conditions that may be in the vicinity, but not necessarily at the first 
location and/or along the course which the device is traveling. In this way, the user will 
better understand the nature of the area surrounding the first location and/or the 
calculated course with respect to the preselected conditions. Analyzing the cartographic 
data around the first location can also be available regardless of whether a calculated 
course is being used or not. In other words, a user need not have a destination point, one 
or more waypoints (e.g., a potential, or other waypoint) and/or a calculated course to have 
the cartographic data analyzed for the predetermined area around the first location. 

In a further embodiment, the analysis of the present invention also need not be 
used in conjunction with calculating a course, but rather can be used to analyze the 
cartographic data in the area between the first location and the potential waypoint. In this 
way a user can better understand what predetermined conditions exist between the first 
location and the potential waypoint without having to calculate a course. In an additional 
embodiment, the analysis of the present invention also can be used in conjunction with 
calculating a course that includes the first location and the potential waypoint. 

The area to be dynamically analyzed can also have a preselected size and shape 
relative to the present location. Examples of the preselected shape include, but are not 
limited to, a triangular or a sector of a circle shape. In one embodiment, the size of the 
area can be defined by radii extending along the course from the first location (e.g., a 
present location), such as a heading determined through the use of a track log. In 
addition, the size of the predetermined area can be determined based on a number of 
factors, including, but not limited to, the speed and heading of the electronic marine 
navigational device. In an additional embodiment, an angle of the analyzed area 
emanating from the first location can be either set by the user or determined based on 
type and nature of the marine craft in which the device is being utilized (e.g., a large craft 
with a large turn radius may require a larger angle of analysis as compared to a smaller 
more maneuverable craft having a smaller turn radius). In an additional embodiment, the 
area can encircle the first location, where a radius of the area analyzed can be a function 
of the speed and heading of the electronic marine navigational device. Any number of 
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shapes could be used for the area to be analyzed, where the area could be selected based 
on the application of the analysis. 

The device of the present invention can also include one or more ways of 
providing an alert signal to the user of the device when a preselected condition is 
encountered during the analysis. In one embodiment, processor 310 provides the alert 
signal when the analyzed cartographic data, including the marine craft data, for the 
course and/or the predetermined area around the first location includes preselected 
conditions. So, processor 310 would provide the alert signal when the analyzed 
cartographic data, including the marine craft data, for the user defined graphical filter 
area and/or between the first location and the potential waypoint included preselected 
conditions. The device can further include an audio output device 380 operatively 
coupled to processor 310 to audibly present the alert signal. For example, the device can 
include a speaker, including associated amplifiers and circuitry, for providing the audio 
alert signal. The alert signal can also be graphically presented on display 340 under the 
control of processor 310. Examples of graphically presenting the alert signal can include, 
but are not limited to, highlighting the analyzed course and/or the analyzed area that 
includes the preselected condition. This highlighting can include, but it not limited to, 
causing a change in the display color for the analyzed course (e.g., changing the plotted 
course color from black to red, changing from a solid line to a broken or dashed line, or 
causing a line of the plotted course to flash on and off) or the analyzed area (e.g., 
stippling the area, or portion of the analyzed area that contains the preselected condition). 
In addition, the alert signal can also include text displayed on display 340 that indicates 
the preselected conditions encountered in analyzing the course and, optionally, indicators 
of their approximate locations along the course. 

Different configurations of the components shown in Figure 3 are considered 
within the scope of the embodiments of the present invention. 

Software embodiments of the present invention provide a device which is capable 
of analyzing a course between a first location and a potential waypoint or dynamically 
analyzing an area for preselected conditions. Embodiments of the device can also re- 
route to avoid the preselected condition between a first location and a potential waypoint, 
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as discussed herein. The device can incorporate these and other functions as will be 
explained in more detail below in connection with Figures 4, 5, 6, and 7. 

Figures 4A-4E, illustrate a number of display screen embodiments which are 
operable with various embodiments of the present invention. That is, software 

5 embodiments are operable to present data and provide various user interfaces on a 
display, such as those described herein. 

For example, Figure 4A provides a map display 400 showing cartographic data 
402, including the marine craft data, which includes, but is not limited to, water depth, 
land, geographical boundaries, rivers, navigational aides (e.g., landmarks), lakes, 

10 channels, lock and dams, buoys (e.g., marine buoys, navigation buoys, mooring buoys), 
channel markers, ports, docks, land, underwater structures (e.g., wrecks and 
obstructions), weather, and the like. In various embodiments, the displays of the present 
invention can be accessed and displayed using selectable menus shown on a display 
screen and/or through use of input devices on the device. As shown, map display 400 can 

15 include a portion of a course 404 along with cartographic data 402, including the marine 
craft data, such as rivers, lakes, topographic data, and county and state boarders, to name 
only a few. 

Figure 4 A illustrates course 404 between a first location 410 and a potential 
waypoint 414 that passes through land 416. In the present embodiment, the first location 

20 410 is shown as a first waypoint that has been selected by a user. As described herein, 
land can be classified as a preselected condition. As such, course 404 has been 
highlighted to indicate that at least one preselected condition has been identified in the 
analysis of course 404. Highlighting in the instant case is provided by a holding of the 
line representative course 404 in a region 418. At this point, the device can calculate one 

25 or more possible courses around the preselected condition. 

Figure 4B provides map display 400 having course 403 recalculated to avoid the 
one or more preselected conditions (e.g., avoid the land in region 418 of the previous 
course 404). Recalculating of course 403 relative to the original calculation of course 
404 shown in Figure 4A provides the recalculated course 403 with one or more additional 

30 waypoints, shown as 420. The additional waypoints 420 have been included to allow the 
course 403 to avoid the preselected conditions. The waypoints 420, in the present 
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situation, are non-user waypoints. In other words, waypoints 420 were determined by the 
system, and not the user. Embodiments however are not so limited. In an additional 
embodiment, the user can indicate waypoints to be used and/or alter waypoints that are 
provided by the system. 
5 The user can also request a subsequent recalculation of course 403 between the 

first location 410 and the potential waypoint 414. In one embodiment, this request could 
be made through a menu displayed on the display screen of the device. Other 
mechanisms for requesting the recalculation of course 404 are also possible. 
Additionally, in the situation where the user does not like the recalculated course 403, the 

10 user can reposition the potential waypoint 414 to a new location and allow a course 
between the new location and the first location 410 to be analyzed. 

Figure 4C provides map display 400 having recalculated course 403. In Figure 
4C, the potential waypoint (414 of Figures 4A and 4B) has now been designated by the 
user to be a second location 430. The user can select a new potential waypoint 414 so 

1 5 that an additional portion of course 404 can be analyzed. In the embodiment shown in 
Figure 4C, another preselected condition has been identified between the second location 
430 and the potential waypoint 414. As such, a new portion of the course between 430 
and 414 has been highlighted to indicate that at least one preselected condition has been 
identified in this portion of the course 403. Highlighting in the instant case is provided 

20 by a holding of the line representative course 403 in a region 434. At this point, the 
device can once again calculate one or more possible courses around the preselected 
condition. 

Figure 4D provides an additional embodiment of a map display 450, where 
cartographic data, including the marine craft data, is dynamically analyzed for 

25 preselected conditions in a predetermined area 454 around the first location 456. In the 
present embodiment, the first location 456 includes the present location of the device as 
determined using a GPS signal or other triangulation signals. In the embodiment shown 
in Figure 4D, the cartographic data, including the marine craft data, of the predetermined 
area 454 is dynamically analyzed for preselected conditions. In the present example, an 

30 alert signal 460 for at least one preselected condition within the predetermined area 454 is 
shown in Figure 4D. 
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In the present embodiment, the alert signal 460 is provided as a highlighted area 
that contains the one or more preselected conditions. In addition, one or more text 
messages may be associated with and displayed on display 470. For example, the one or 
more text messages may be automatically displayed on the display 470, The user may 

5 also interact with the marine device to request further information regarding the alert 
signal 460. When more than one alert signal is present on a display, each alert signal can 
be identified by a unique designator (e.g., " AX7") for which the user can request 
additional information. 

The predetermined area 454 to be analyzed can be refreshed at a preselected rate 

10 so as to ensure that the first location 456 does not move out of the current analyzed area 
(e.g., area 454) prior to the analysis being refreshed. In one embodiment, the present 
speed, average speed, potential top speed, and heading of the marine craft can all be used 
in determining a refresh rate for analyzing subsequent predetermined area to ensure that 
the marine craft does not move out of the predetermined area 454 prior to the analysis 

15 being refreshed. Figure 4D also shows examples of previously analyzed areas 472, 
shown with, for example, broken lines. Other ways of representing the previously 
analyzed areas 472 are also possible, including not showing the previously analyzed 
areas. 

In an additional embodiment, the device can further, optionally, provide 
20 alternative visual alerts to the encountered preselected conditions, audio to present the 
alert signal, and/or text messages displayed on the display that indicates the preselected 
conditions encountered in calculating the course and, optionally, indicators of their 
approximate locations along the course. 

Figure 4E provides an additional embodiment of a map display 476, where 
25 cartographic data, including the marine craft data, can be dynamically analyzed for 

preselected conditions in a user defined graphical filter area 478. The size and shape of 
the user defined graphical filter area 478 can be selected by a user. In the embodiment 
shown in Figure 4E, the user defined graphical filter area 478 is shown positioned over 
both water 480 and at least one preselected condition (e.g., land 482). The user defined 
30 graphical filter area 478 provides a visually defined area that a user can, for example, 
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position at one or more locations, including being dragged over, the map display 476 so 
as to identify the location of preselected conditions. 

In the present example, an alert signal 486 for at least one preselected condition 
within the user defined graphical filter area 478 is shown in Figure 4E, in which the land 
5 482 within the user defined graphical filter area 478 has a first color (e.g., black) that is 
different than a second color (e.g., grey) of land 490 outside of the user defined graphical 
filter area 478. One or more text messages may be associated with and displayed on 
display 476. Other visual and/or audio alerts to the encountered preselected conditions 
may also be used in conjunction with, or for, the alert signal 486 for at least one 

10 preselected condition within the user defined graphical filter area 478 in Figure 4E. 

Embodiments of the present invention include software, application modules, and 
computer executable instructions operable on the devices and systems described herein. 
The embodiments, however, are not limited to any particular operating environment. Nor 
is the software limited to software written in a particular programming language. Thus, 

15 the invention includes a set of instructions executable by an information handling system 
to produce the embodiments described herein. That is, the software can reside on a free 
standing device as shown in Figures 2A and 2B and/or can, in some embodiments, be 
loaded, stored, and reside on a data cartridge. 

Figures 5-7 are flow charts illustrating various method embodiments of the 

20 invention. As one of ordinary skill in the art will understand, the methods can be 
performed by software, application modules, and computer executable instructions 
operable on the systems and devices shown herein or otherwise. The invention, however, 
is not limited to any particular operating environment or to software written in a 
particular programming language. 

25 Figure 5 is a flow chart illustrating one method according to an embodiment of 

the present invention. It should be understood by those of ordinary skill in the art that 
one or more of the methods provided herein may be executed in a different order than > 
that described herein. That is, elements of each method claim do not need to be executed 
in the order shown unless it is stated herein that such order is explicitly required. 

30 As shown in Figure 5, a method for marine navigation is provided. The method 

includes identifying a potential waypoint, 500. In the various embodiments, identifying 
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the potential waypoint can be accomplished by identifying the potential waypoint on or 
through a display, as discussed herein. At 510, a marine route calculation algorithm can 
be performed to analyze a course between a first location and the potential waypoint in 
view of preselected conditions. The first location can include, but is not limited to, a first 
5 waypoint, as may be selected by a user, or a present location, as may be determined by a 
GPS or other triangulation signals. So, for example, a course could be analyzed between 
the present location (i.e., the first location in this example is the present location) and the 
potential waypoint. In an additional example, a course could by analyzed between a first 
waypoint (i.e., the first location in this example is the first waypoint as set by a user) and 

1 0 the potential waypoint. 

Performing the marine route calculation algorithm can include analyzing 
cartographic data, including the marine craft data that includes preselected conditions 
between the first location and the potential waypoint. The course analysis is performed 
to avoid the preselected conditions. One approach to avoiding the preselected conditions 

15 includes routing and/or re-routing the course to avoid the preselected conditions when the 
marine route calculation algorithm identifies one or more preselected conditions between 
the first location and the potential waypoint. 

In re-routing the course calculated by the marine route calculation algorithm, the 
algorithm can further include identifying one or more non-user waypoints between the 

20 first location and the potential waypoint. These non-user waypoints represent the 

waypoints identified by the device in re-routing the course. Alert signals can be provided 
to the user when the analyzed cartographic data, including the marine craft data, between 
the first location and the potential waypoint includes preselected conditions. Providing 
the alert signal can include displaying a visual alert and/or emitting an audio alert. Other 

25 alert signals are also possible, such as, for example, a mechanical alert (e.g., vibration of 
the device). 

Figure 6 is a flow chart illustrating an additional method according to an 
embodiment of the present invention. As shown in Figure 6, a method for marine 
navigation is provided. The method includes identifying a potential waypoint at 600. In 
30 the various embodiments, identifying the potential waypoint can be accomplished by 
identifying the potential waypoint on or through a display. Cartographic data, including 
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the marine craft data, for the area between a first location and the potential waypoint can 
be analyzed for preselected conditions at 610. In one example, analyzing the area 
between the first location and the potential waypoint includes identifying one or more 
preselected conditions in the area between the first location and the potential waypoint. 

The one or more preselected conditions identified in the analysis can be used, 
along with other factors, in performing the marine route calculation algorithm to calculate 
the course so as to best avoid preselected conditions between the first location and the 
potential waypoint at 620. One approach to avoiding the preselected conditions includes 
re-routing the course to avoid the preselected conditions when the marine route 
calculation algorithm identifies one or more preselected conditions between the first 
location and the potential waypoint. Alert signals are provided to the user when the 
analyzed cartographic data, including the marine craft data, between the first location and 
the potential waypoint includes preselected conditions. 

Figure 7 is a flow chart illustrating an additional method according to an 
embodiment of the present invention. As shown in Figure 7, a method for marine 
navigation is provided. The method includes identifying a user defined graphical filter 
area on a display at 700. In the various embodiments, identifying the user defined 
graphical filter area on the display can be accomplished through the use of a displayed 
cursor on a display screen, or through the display screen, as described in connection with 
Figure 3. Cartographic data, including the marine craft data, within the user defined 
graphical filter area can be analyzed for preselected conditions at 710. An alert signal 
can be provided at 720 when cartographic data within the user defined graphical filter 
area indicate preselected conditions. 

In an additional embodiment, the method can further provide dynamic analysis for 
preselected conditions within the user defined graphical filter area. So, the user defined 
graphical filter area can, for example, be repositioned from a first location to a second 
location on the display screen. The user defined graphical filter area can be dynamically 
analyzed for preselected conditions as a user drags the user defined graphical filter area 
across the display screen. Based on the analysis, alert signals can be provided to the user 
of the device when the analyzed cartographic data, including the marine craft data, for the 
user defined graphical filter area includes preselected conditions. 
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The method sequence shown in Figures 5-7 can be repeated as many times as 
necessary, without limitation, in order to achieve a desired course. In addition, the 
analyzed cartographic data, including the marine craft data, between the first location and 
the potential waypoint can also be stored in the memory of the device so as to be 
available for repeated attempts at calculating a course according to the present invention. 
Thus, the present invention provides a system, device and method by which information 
received for a course and a reroute calculation can be maintained. 

In addition, other variations on the above scenario are included within the scope 
of the present invention. That is, calculating the re-route can include calculating the re- 
route with a preference for avoiding one or more preselected conditions in any previous 
course. Thus, embodiments of the present invention provide methods by which one or 
more course and/or re-route analysis and/or calculations provide a course that best avoids 
courses with preselected conditions. 

Although specific embodiments have been illustrated and described herein, those 
of ordinary skill in the art will appreciate that an arrangement calculated to achieve the 
same techniques can be substituted for the specific embodiments shown. This disclosure 
is intended to cover adaptations or variations of various embodiments of the invention. It 
is to be understood that the above description has been made in an illustrative fashion, 
and not a restrictive one. Combination of the above embodiments, and other 
embodiments not specifically described herein will be apparent to those of skill in the art 
upon reviewing the above description. The scope of the various embodiments of the 
invention includes other applications in which the above structures and methods are used. 
Therefore, the scope of various embodiments of the invention should be determined with 
reference to the appended claims, along with the full range of equivalents to which such 
claims are entitled. 

It is emphasized that the Abstract is provided to comply with 37 C.F.R. § 1.72(b) 
requiring an Abstract that will allow the reader to quickly ascertain the nature of the 
technical disclosure. It is submitted with the understanding that it will not be used to 
limit the scope of the claims. 

In the foregoing Detailed Description, various features are grouped together in a 
single embodiment for the purpose of streamlining the disclosure. This method of 
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disclosure is not to be interpreted as reflecting an intention that the embodiments of the 
invention require more features than are expressly recited in each claim. Rather, as the 
following claims reflect, inventive subject matter lies in less than all features of a single 
disclosed embodiment. Thus, the following claims are hereby incorporated into the 
5 Detailed Description, with each claim standing on its own as a separate embodiment. 
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